techniques has permitted the isolation of large amounts of homogeneousDNAcorresponding to specific eukaryotic mRNA. The techniques have also madeit possible to produce eukaryotic proteins in bacteria for practical purposes. Although cDNAscomplementary to milk protein mRNAs have been cloned in several laboratories,1~3) the synthesis of milk proteins in bacteria has not been reported yet.
The Pst I restriction endonuclease cleavage site of E. coli plasmid pBR322 encodes amino acids 181~182 of/Mactamase.4) Insertion of a foreign DNAsequence at this site has been known to create a hydrid protein which is then secreted into the periplasmic space of E. coli.5) The present report describes the detection of synthesis of rat C2-casein, a major component of rat caseins,6) in E. coli by a radioimmunoassay.
C2-Casein mRNAwas purified
by oligo (dT)-cellulose chromatography and two successive sucrose density gradient centrifugations as described before. E. coli #1776 carrying the recombinant plasmid was cultured in L-broth supplemented with diaminopimelic acid, 100/ig/ml, and thymidine, 40/^g/ml, at 37°C overnight.
Periplasmic proteins were extracted from lysozyme treated bacteria as described by Amster et al.14) Labeling of C2-casein by 125-iodine was performed by the Chloramine-T method according to the maker's instructions (Amersham). The radioimmunoassay was performed essentially as described by Enami and Nandi15) except that the immunocomplex was pelleted by centrifugation at 2,500 rpm for lOmin, washed with 2.5ml of 10mMsodium phosphate, 0.14m NaCl, pH 7.4, and counted with a y-counter (Nuclear Chicago 1185 series).
As shown in Table I , binding of 125I-C2-casein to the antibody was significantly reduced in several clones compared with the control (x1776 carrying pBR322). Clone 5, which showed the strongest inhibition, was selected for further examination. Figure  1 shows the clear inhibition pattern with clone 5, and indicates the synthesis of C2-casein antigen by the bacteria. The amount of C2-casein antigen detected by the assay was about 1 ng per ml culture, and calculated to be about 50 molecules per viable cell. A sample of E. coli #1776 transformed by pC2R-A showed no significant competition (Table I) . Detemination of the partial nucleotide sequence of pC2R-A (unpublished data, Maki et al.) revealed that the CDNA contains a poly A sequence as well as AATAAA sequence which is commonlyobserved in most eukaryotic mRNAs in the 3'-terminal region.16) The data also indicate that the 3'-terminus of the non-coding strand of CDNAis inserted at the Pst I site proximal to the promoter of the /Mactamase gene. To examine the orientation of the CDNA insert of the recombinant plasmid from clone 5, termed pC2R-E5, its restriction cleavage sites were compared with those of pC2R-A. The position of the HaeIII site between the two HindIII sites in CDNAofpC2R-A is reversed in that of pC2R-E5 (data not shown). Therefore, CDNA of pC2R-E5 is oriented inversely compared with that of pC2R-A, indicating that the 5'-terminus of the non-coding strand is inserted proximal to the promoter. This is consistent with the fact that the bacteria carrying pC2R-E5 synthesize C2-casein antigen. Although the primary structure of an unknown protein can be determined from its nucleotide sequence, it is necessary to know the correct reading frame, usually from the amino acid sequence of the N-or C-terminus.
Concerning C2-casein, such information is quite limited at present.17) On the other hand, the primary structure of /Mactamase is already known.4) Therefore, the hybrid DNAexpressing casein antigen is quite useful for identifying the correct reading frame of the casein gene.
